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1
. $K$ $\overline{X}$ 1
$Y$ .
1(Radical membership)
$I\subseteq K[\overline{X}]$ $f\in K[\overline{X}]$ .
$f\in\sqrt{I}\Leftrightarrow I+\langle Yf-1\rangle=\langle 1\rangle$
$I+\langle Yf-1\}\neq\langle 1\}$ .
$I$ $0$ .
2








$g_{l}(\overline{X})\rangle$ I $f(\overline{X})$ $K[\overline{X}]/J$ $I$ $(J\supseteq I)$ $J$




$X_{1}=\sqrt{3+2\sqrt{2}}$ $X_{2}=v2$ $I=\langle X_{1}^{2}-(3+2X_{2}),X_{2}^{2}-2\}$ $\mathbb{Q}[X_{1},$ $X_{2}|/I$ $f=$
$X_{1}+X_{2}+1$ .
$\langle X_{1}^{2}-(3+2X_{2}),$ $X_{2}^{2}-2,$ $(X_{1}+X_{2}+1)Y-1\rangle$ $\{X_{2}^{2}-2, X_{1}-X_{2}-1, Y^{X_{\tilde{2}}-1}-\}$
. $J=(X_{2}^{2}-2,$ $X_{1}-X_{2}-1\}$ $X_{1}+X_{2}+1$ $\mathbb{Q}[\overline{X}]/J$ $I$
$J$ .
$X_{1}-X_{2}-1=0$ $\sqrt{3+2\sqrt{2}}=$ $+1$ $\frac{1}{\sqrt{3+2\sqrt{2}}+\sqrt{2}+1}=\frac{\sqrt{2}-1}{2}$
.
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$I\subseteq K[\overline{X}]$ $f(\overline{X})\in K[\overline{X}]$ .
(1) $f(\overline{X})$ $K[\overline{X}]/J$ $J(I\subseteq J)$ .
(2) $I+\langle Yf(\overline{X})-1\rangle$ ( $Y>\overline{X}$ )
$\{Y-h(\overline{X}), g_{1}(\overline{X}), \ldots, g\iota(\overline{X})\}$ .
$\langle g_{1}(\overline{X}),$
$\ldots,$
$g_{l}(\overline{X})\rangle$ (1) $h(\overline{X})$ .
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3 (1) (2) $J=I$ : $f^{\infty}$ $I$ : $f^{\infty}=I$ : $f^{m}$ $m$
$I=(I+\langle f^{m}\rangle)\cap(I$ : $f^{m})$
(i) $f\in\sqrt{I+\{f^{m}\rangle}$
(ii) $f$ { $K[\overline{X}]/(I:f^{m})$
. $f\in$ $\sqrt{}$ $f$ $K[\overline{X}]/I_{2}$




3 (1) (2) $I=I+\langle f^{m}\}$ $I$ : $f^{m}$
$I+\{f^{m}\rangle=Q_{1}\cap\cdots\cap Q_{s}$ $I:f^{m}=Q_{s+1}\cap\cdots\cap Q_{t}$
$Q_{1}\cap\cdots\cap Q$ $\cap Q_{s+1}\cap\cdots\cap Q_{t}$ $I$ .
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3 (1) (2)
$I$ : $f^{\infty}=I$ : $f^{m}$ $m$
$I=(I+\langle f^{m}))\cap(I:f^{m})$ ( .
$I$ $I$
.
$I=\langle XY,$ $XZ\}$ $f=Z$
$I+\{f\}=\langle XY,$ $Z\rangle=\cdot\langle X,$ $Z\rangle\cap\langle Y,$ $Z\rangle$ ( )
$I:f^{\infty}=I:f=\langle X\}$




3 (2) $f(\overline{X})$ $I$ .
2. Comprehensive Gr\"obner Systems
$I$ $f$ Comprehensive Gr\"obner Systems .
Comprehensive Gr\"obner Systems
. .
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